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Recognition of Illness Associated with the Intentional Release
of a Biologic Agent

Summary

On September 11, 2001, following the ter-
rorist incidents at the World Trade Center and
the Pentagon, the Centers for Disease Con-
trol and Prevention (CDC) recommended
heightened surveillance for any unusual dis-
ease occurrence or increased numbers of ill-
nesses that might be associated with the ter-
rorist attacks. Subsequently, cases of anthrax
have demonstrated the risks associated with
intentional release of biologic agents. Health-
care providers, clinical laboratory personnel,
infection control professionals, and health
departments play critical and complementary
roles in recognizing and responding to illnesses
caused by intentional release of biologic
agents. This issue of the Bulletin provides
guidance about recognizing illnesses or pat-
terns of clinical syndromes that might be as-
sociated with intentional release of a biologic
agent and provides reference materials on bio-
logic agents of concern. Much of this article
is adapted from the October 19, 2001, issue
of Morbidity and Mortality Weekly Report.1

Introduction

Since the attacks on September 11, and
the intentional release of Bacillus anthracis
through the United States Postal Service, the
nation’s public health system has been on
heightened alert for other potential acts of ter-

rorism. Public health agencies across the coun-
try have taken the necessary action to notify
health care providers to be on the alert for
any possible unusual disease occurrence or
increased numbers of illness that might be as-
sociated with biologic agents.

In Virginia, the health department is work-
ing closely with hospitals to monitor the vol-
ume of patient encounters and the occurrence
of specific disease syndromes. We are look-
ing at naturally occurring illnesses and any
other reports of unusual or ill-defined clinical
presentations.

In the absence of adequate measures to pre-
dict or prevent acts of terrorism, early detec-
tion is critical to minimizing the consequences
related to the deliberate release of a biologic
agent. Increased vigilance for the detection
of unexplained illnesses and disease clusters
is essential. Therefore, it is necessary that
health care providers, especially those who
may be the first to examine and
treat victims, become familiar
with the syndromes associated
with the critical agents (Table
1, adapted from materials
from the California State
and Local Health Depart-
ment Bioterrorism Surveil-
lance and Epidemiology
Working Group, 2001).

Critical Biologic
Agents and
Clinical
Characteristics

CDC defines three cat-
egories of biologic agents
with potential to be used as
weapons based on ease of

dissemination or transmission, potential for
major public health impact (e.g., high mortal-
ity), potential for public panic and social dis-
ruption, and requirements for public health
preparedness.2 Agents of highest concern are
Bacillus anthracis (anthrax), Yersinia pestis
(plague), variola major (smallpox),
Clostridium botulinum toxin (botulism),
Francisella tularensis (tularemia), filoviruses
(Ebola hemorrhagic fever, Marburg hemor-
rhagic fever); and arenaviruses (Lassa [Lassa
fever], Junin [Argentine hemorrhagic fever],
and related viruses). The following summa-
rizes the clinical features of these agents.3-6

Anthrax. A nonspecific prodrome (i.e.,
fever, dyspnea, cough, and chest discomfort)
follows inhalation of infectious spores. Res-
piratory failure and hemodynamic collapse
ensue approximately 2 - 4 days after initial
symptoms. Signs of inhalational anthrax also
might include thoracic edema and a widened

mediastinum on chest
radiograph or CT scan.
Gram-positive bacilli
can grow on blood cul-
ture, usually 2 - 3 days
after onset of illness.
Cutaneous anthrax fol-
lows deposition of the
organism onto broken
or abraded skin, occur-
ring particularly on ex-
posed areas of the
hands, arms, or face. An
area of local edema be-
comes a pruritic macule
or papule, which en-
larges and ulcerates af-
ter 1 - 2 days. Small, 1 -
3 mm vesicles may sur-
round the ulcer. A pain-
less, depressed, black
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eschar usually with surrounding local edema
subsequently develops. The syndrome also
may include lymphangitis and painful lymphad-
enopathy.

Plague. Clinical features of pneumonic
plague include fever, cough with muco-puru-
lent sputum (gram-negative rods may be seen
on gram stain), hemoptysis, and chest pain. A
chest radiograph will show evidence of bron-
chopneumonia.

Botulism. Clinical features include sym-
metric cranial neuropathies (e.g., ptosis, dys-
phagia, and dysphasia), blurred vision or diplo-
pia, symmetric descending weakness in a
proximal to distal pattern, and respiratory dys-
function from respiratory muscle paralysis or
upper airway obstruction without sensory defi-
cits. Inhalational botulism would have a simi-
lar clinical presentation as foodborne botulism;
however, the gastrointestinal symptoms that
accompany foodborne botulism may be ab-
sent.

Smallpox (variola). The early acute clini-
cal symptoms of smallpox resemble other
acute viral illnesses such as influenza, begin-
ning with a 2 - 4 day nonspecific prodrome of
fever and myalgias before rash onset. Several
clinical features can help clinicians differenti-
ate varicella (chickenpox) from smallpox. The
rash of varicella is most prominent on the trunk
and develops in successive groups of lesions
over several days, resulting in lesions in vari-
ous stages of development and resolution. In
comparison, the vesicular/pustular rash of
smallpox is typically most prominent on the
face and extremities, and lesions develop at
the same time.

Inhalational tularemia. Inhalation of F.
tularensis causes an abrupt onset of an acute,
nonspecific febrile illness beginning 3 - 5 days
after exposure, with pleuropneumonitis devel-
oping in a substantial proportion of cases dur-
ing subsequent days.7

Hemorrhagic fever (such as would be
caused by Ebola or Marburg viruses). After
an incubation period of usually 5 - 10 days
(range: 2 - 19 days), illness is characterized
by abrupt onset of fever, myalgia, and head-
ache. Other signs and symptoms include nau-
sea and vomiting, abdominal pain, diarrhea,
chest pain, cough, and pharyngitis. A maculo-
papular rash, prominent on the trunk, devel-
ops in most patients approximately 5 days af-
ter onset of illness. Bleeding manifestations,
such as petechiae, ecchymoses, and hemor-
rhages, occur as the disease progresses.8

Front Line Responders

Health-Care Providers

Health-care providers should be alert to
illness patterns and diagnostic clues that might
indicate a single case of an unusual infectious
disease associated with intentional release of
a biologic agent and should report any clus-
ters or findings to their local or state health
department. Delays in the recognition and sub-
sequent reporting of suspected bioterrorist
events could affect the health of many. The
covert release of a biologic agent may not have
an immediate impact because of the delay be-
tween exposure and illness onset, and out-
breaks associated with intentional releases
might closely resemble naturally occurring
outbreaks. Indications of intentional release
of a biologic agent include:

1) a large number of persons presenting
with clinical signs and symptoms that suggest
an infectious disease outbreak (e.g., >2 pa-
tients presenting with an unexplained febrile
illness associated with sepsis, pneumonia, res-
piratory failure, or rash, especially if occur-
ring in otherwise healthy persons);

2) an unusual temporal or geographic clus-
tering of illness;

3) an unusual age distribution for common
diseases (e.g., an increase in what appears to
be a chickenpox-like illness among adult pa-
tients, but which might be smallpox); and

4) an unusual pattern of death or illness
among animals that precedes or accompanies
death or illness in humans.

Clinical Laboratory Personnel

Although unidentified gram-positive bacilli
growing on agar may be considered as con-
taminants and discarded, CDC recommends
that these bacilli be treated as a “finding” when
they occur in a suspicious clinical situation
(e.g., febrile illness in a previously healthy
person). The laboratory should attempt to
characterize the organism by determining
motility, sensitivity to penicillin, absence of
hemolysis on sheep blood agar and conduct-
ing other appropriate biochemical tests to iden-
tify species.

An unusually high number of samples, par-
ticularly from the same biologic medium (e.g.,
blood and stool cultures), may alert labora-
tory personnel to an outbreak. In addition,
central laboratories that receive clinical speci-
mens from several sources should be alert to
increases in demand or unusual requests for
culturing (e.g., uncommon biologic specimens
such as cerebrospinal fluid or pulmonary as-
pirates).

When collecting or handling clinical speci-
mens, laboratory personnel should:

1) use Biological Safety Level II (BSL-2)
or Level III (BSL-3) facilities and practices
when working with clinical samples consid-
ered potentially infectious;

2) handle all specimens in a BSL-2 lami-
nar flow hood with protective eyewear (e.g.,
safety glasses or eye shields), use closed-front
laboratory coats with cuffed sleeves, and
stretch the gloves over the cuffed sleeves;

3) avoid any activity that places persons at
risk for infectious exposure, especially activi-
ties that might create aerosols or droplet dis-
persal;

4) decontaminate laboratory benches after
each use and dispose of supplies and equip-
ment in proper receptacles;

5) avoid touching mucosal surfaces with
their gloved or ungloved hands, and never eat
or drink in the laboratory; and

6) remove and dispose of their gloves in a
biohazard container, wash their hands, and re-
move their laboratory coat before leaving the
laboratory.

When a laboratory is unable to identify an
organism in a clinical specimen, the specimen
should be sent to the state laboratory where
the agent can be characterized. Any clinical
specimens suspected to contain variola virus
(smallpox) should be reported to local and
state health authorities immediately and then
transported to CDC. All variola diagnostics
should be conducted at CDC laboratories.
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Virginia Reportable Disease List  (Effective December 18, 2001)

12 VAC 5-90-80. Reportable Disease List.

A.   Reportable Disease List.
The board declares the following named diseases, toxic effects, and conditions to be reportable by the persons enumerated in 12 VAC

5-90-90.  Conditions listed in capital and bold letters require rapid communication, as defined in subsection B of this section:

Acquired immunodeficiency syndrome (AIDS)
Amebiasis
ANTHRAX
Arboviral infection (e.g., EEE, LAC, SLE, WNV)
BOTULISM
Brucellosis
Campylobacter infection
Chancroid
Chickenpox
Chlamydia trachomatis infection
CHOLERA
Creutzfeld-Jakob disease if  <55 years of age
Cryptosporidiosis
Cyclosporiasis
DIPHTHERIA
Ehrlichiosis
Escherichia coli O157:H7 and other enterohemorrhagic
    E. coli infections
Giardiasis
Gonorrhea
Granuloma inguinale
HAEMOPHILUS INFLUENZAE INFECTION,

INVASIVE
Hantavirus pulmonary syndrome
Hemolytic uremic syndrome (HUS)
HEPATITIS A (IgM +)
Hepatitis B:

Acute disease (IgM +)
HBsAg positive pregnant woman

Hepatitis C (acute and chronic)
Hepatitis, Other Acute Viral
Human immunodeficiency virus (HIV) infection
Influenza
Kawasaki syndrome
Lead - elevated blood levels
Legionellosis
Leprosy (Hansen disease)
Listeriosis
Lyme disease
Lymphogranuloma venereum

Malaria
MEASLES (Rubeola)
MENINGOCOCCAL INFECTION
Mumps
Ophthalmia neonatorum
OUTBREAKS, ALL (including foodborne, nosocomial,

occupational, toxic substance-related, waterborne, and
other outbreaks)

PERTUSSIS (Whooping cough)
PLAGUE
POLIOMYELITIS
PSITTACOSIS
Q fever
RABIES, HUMAN AND ANIMAL
Rabies treatment, post-exposure
Rocky Mountain spotted fever
Rubella (German measles), including congenital rubella

syndrome
Salmonellosis
Shigellosis
SMALLPOX
Streptococcal disease, Group A, invasive
Streptococcus pneumoniae, invasive if <5 years of age
Syphilis (report PRIMARY and SECONDARY syphilis

by rapid means)
Tetanus
Toxic shock syndrome
Toxic substance related illnesses
Trichinosis
TUBERCULOSIS DISEASE
Tuberculosis infection in children age <4 years (Mantoux

skin test reaction >10 mm)
Tularemia
Typhoid fever
Typhus
Unusual occurrence of disease of public health concern
Vancomycin-resistant Staphylococcus aureus
Vibrio infection
Viral hemorrhagic fever
YELLOW FEVER
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Clinical laboratories should report any clus-
ters or findings that could indicate intentional
release of a biologic agent to their state and
local health departments.

Infection-Control Professionals

Heightened awareness by infection-control
professionals (ICPs) facilitates recognition of
the release of a biologic agent. ICPs are in-
volved with many aspects of hospital opera-
tions and with counterparts in other hospitals.
As a result, ICPs may recognize changing
patterns or clusters in a hospital or in a com-
munity that might otherwise go unrecognized.

ICPs should ensure that hospitals have
current telephone numbers for notification of
both internal (ICPs, epidemiologists, infectious
diseases specialists, administrators, and pub-
lic affairs officials) and external (state and lo-
cal health departments, local police, and other
local emergency responders) contacts.9 ICPs
should work with clinical microbiology labo-
ratories that receive specimens for testing from
their facility to ensure that cultures from sus-
picious cases are evaluated appropriately and
findings communicated promptly.

Virginia Public Health
Response to the Threat of
Bioterrorism

Public health has a critical role in
bioterrorism preparedness and response that
includes surveillance for early detection of
unusual patterns of disease occurrence. Over
the past two years, the Virginia Department
of Health (VDH) has worked to strengthen
our disease surveillance capacity and to build
partnerships with the health-care community
and our colleagues in neighboring state health
departments. In response to the terrorist at-
tacks on September 11, and the subsequent
intentional release of anthrax, the immediate
public health action taken was heightened
medical surveillance to moni-
tor the occurrence of any
unusual disease patterns
that might be associ-
ated with these
events.

While hospitals
and other medical
care providers state-
wide were encour-
aged to be on the
highest alert for any
signs of unusual dis-
ease activity, special
medical surveillance
projects also have

been initiated. These projects involve public
health staff working with selected hospital
emergency departments (ED) in the northern
and tidewater regions to monitor clinical data
on all patients. Clinical syndromes (Table 1)
are evaluated daily for trends and patterns that

could signal an increase in illness consistent
with a possible bioterrorist event. We are par-
ticularly interested in acute respiratory infec-
tions, symptoms of gastroenteritis, acute neu-
rologic illness, rash illness and unexplained
deaths. When an increase is detected, public
health staff gather additional clinical and epi-
demiologic information. To date, no infectious
disease outbreaks consistent with bioterrorism
have been identified through these syndromic

surveillance projects.
The syndromic surveillance

system used since September
11 is not the first time VDH

has initiated this type of en-
hanced medical surveil-
lance for potential acts of
bioterrorism. The
department’s first experi-
ence with syndromic sur-
veillance was associated
with the 2001 Presidential
Inauguration. This project
was designed to classify
every ED patient visit at
three participating hospi-

continued from page 2 tals in northern Virginia into one of eight cat-
egories using discharge diagnosis data that
were analyzed daily. The second project in-
volved conducting enhanced medical surveil-
lance for illnesses around the 2001 Boy Scout
Jamboree. Information was collected from two
participating hospitals regarding number of ad-
missions and percentage of admissions from
EDs, as well as encounters with a Jamboree
link. Each project utilized hospital and health
department staff to collect the clinical data,
monitor the occurrence of specific disease syn-
dromes, and evaluate the volume of patient
encounters.

In light of growing concerns for future acts
of terrorism and the need to continue to im-
prove our capability of early recognition of
unusual disease patterns, there is a need to
enhance surveillance. Data collected from 911
calls, hospital admissions, ED visits, intensive
care unit admissions, and pharmaceutical
records have been identified as potential
sources for evaluating the health status of a
community. The utility of these data for iden-
tifying infectious disease outbreaks is still be-
ing evaluated. Electronic linkages to these data
could improve surveillance for bioterrorism.

Conclusion

Early recognition of a bioterrorist event is
crucial. Any unusual illness or disease clus-
ters should be reported to your local health
department. The first indication of the inten-
tional release of a biologic agent may be de-
tected by an astute health care provider. Early
detection requires a level of knowledge among
health care providers about potential biologic
agents.

The CDC and public health agencies across
the nation continue to mobilize resources to
identify and investigate potential acts of
bioterrorism. Cases of bioterrorism-associated
disease may continue to occur and new risk
populations may be identified. Even after the
cause of these acts has been solved, public
health and health care providers should remain
alert for potential acts of bioterrorism.
Submitted by Leslie Branch, Surveillance Program
Coordinator, Office of Epidemiology.
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Localities Reporting Animal Rabies This Month: Accomack 1 raccoon; Amelia 1 raccoon; Bath 1 raccoon, 1 skunk; Bland 1 bobcat, 1 skunk; Chesterfield 1
raccoon; Clarke 1 fox, 1 horse, 1 raccoon; Fairfax 1 bat, 1 fox, 2 raccoons, 1 skunk; Fauquier 1 raccoon; Halifax 1 skunk; Hanover 2 raccoons; Henry 1
raccoon; Highland 1 raccoon; Loudoun 1 cat; Lynchburg 1 skunk; Montgomery 1 raccoon, 1 skunk; Nelson 1 skunk; Newport News 1 raccoon; Norfolk 1
raccoon; Nottoway 1 raccoon; Page 1 skunk; Pittsylvania 2 raccoons, 1 skunk; Powhatan 1 raccoon; Prince George 1 raccoon, 1 skunk; Prince William 1
raccoon, 1 skunk; Shenandoah 1 cat, 1 skunk; Smyth 1 skunk; Spotsylvania 1 fox, 1 raccoon; Stafford 1 raccoon; Virginia Beach 4 raccoons; York 1 raccoon.
Toxic Substance-related Illnesses: Asbestosis 41; Lead Exposure 10; Pneumoconiosis 2.
*Data for 2001 are provisional. †Elevated blood lead levels >10µg/dL.
§Includes primary, secondary, and early latent.
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Localities Reporting Animal Rabies This Month: Accomack 1 skunk; Amherst 1 skunk; Augusta 1 cat; Bedford 2 skunks; Bland 1 skunk; Caroline 1 skunk;
Culpeper 1 skunk; Fairfax 1 cat, 1 fox, 5 raccoons, 2 skunks; Floyd 1 skunk; Franklin 1 cow; Frederick 1 dog; Giles 1 raccoon; Gloucester 1 skunk; Greene 1
raccoon; Halifax 1 skunk; Hanover 2 raccoons, 2 skunks; Henrico 1 skunk; Henry 1 raccoon; King William 1 raccoon; Loudoun 1 raccoon; Lunenburg 1
raccoon, 1 skunk; Middlesex 1 raccoon; Nelson 1 raccoon; Norfolk 3 raccoons; Pittsylvania 1 raccoon; Powhatan 1 raccoon; Prince  William 1 cat, 1 dog, 1
raccoon, 1 skunk; Rockingham 1 cow; Shenandoah 1 fox, 2 skunks; Spotsylvania 1 skunk; Stafford 2 raccoons; Virginia Beach 1 raccoon; Washington 1
raccoon.
Toxic Substance-related Illnesses: Asbestosis 83; Lead Exposure 9; Pneumoconiosis 1.
*Data for 2001 are provisional. †Elevated blood lead levels >10µg/dL.
§Includes primary, secondary, and early latent.
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